A persistent phrenic palsy after interscalene block is a rare but possibly severe complication particularly in patients with previous lung function impairment or co-morbidities. We report the case of a patient, with a past history of post-traumatic diaphragmatic eventration, who presents a persistent respiratory insufficiency leading to long term non-invasive ventilation following interscalene block for rotator cuff shoulder surgery. A preoperative careful evaluation of patients addressed to interscalene block could avoid such long term complications. Crown Copyright ª 2008 Published by Elsevier Ltd. All rights reserved.
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Interscalene brachial plexus block anaesthesia is the recommended technique for shoulder surgery particularly for a rotator cuff rupture. Among reported complications prolonged phrenic palsy was diagnosed in only two cases, representing 0.06% of the 3172 studied patients. 1 We report here a case of persistent phrenic nerve palsy which required long-term non-invasive ventilation over a period of five years following an interscalene plexus brachial block. Case report A 63 year-old man, body mass index (BMI) Z 32.3 kg/m 2 , was referred for a right rotator cuff rupture shoulder surgery. He had a history of 28 pack-years tobacco consumption stopped for 15 years and was treated by statins for a dyslipidemia. In 2000 this patient exhibited a left diaphragm eventration following thoracic trauma caused by a work accident (He was a builder.). A chest X-ray prior to shoulder surgery had already shown an elevation of the left diaphragm (Fig. 1A) .
Interscalene brachial plexus block anaesthesia was performed for an arthroplasty under arthroscopy for repairing the right rotator cuff rupture. Ensuing surgery, the trachea was extubated in the post-anaesthesia care unit after which the patient developed acute respiratory failure requiring re-intubation. Following the failure of several trial extubations the patient's trachea was finally extubated 6 days after surgery. Chest X-rays showed a bilateral elevation of the diaphragms (Fig. 1B) with decreased motion of the diaphragm on both sides suggesting a bilateral diaphragm dysfunction. The patient was still complaining of major orthopnea with a respiratory rate of 30/ min when in sitting position in association with paradoxical thoraco-abdominal movements. Respiratory function tests showed a severely impaired strength of the respiratory muscles, a restrictive pattern with total lung capacity (TLC) of 47% of the predicted value, with an additional vital capacity reduction (À48%) when moving to supine position (Table 1) . Nocturnal oximetry showed episodes lasting several minutes of severe sustained oxygen desaturation suggesting REM sleep hypoventilations. Diagnosis was restrictive respiratory failure explained by a persistent right phrenic palsy after interscalene block which occurred during a previous left diaphragmatic eventration. The patient was treated with a non-invasive nocturnal ventilation device (NIV) set at controlled assisted ventilation mode (tidal volume Z 950 ml, back-up respiratory rate Z 23 per min). Five years later, NIV is still being used as the patient cannot sleep without it and daytime alveolar hypoventilation resume when stopping NIV for two nights. Functional respiratory tests have progressively improved up to 60% of the predictive values for vital capacity and inspiratory pressures (Fig. 2) . On X-ray, the elevation of the left diaphragm is still visible; on the right side, however, a 2 cm course between inspiration and expiration was obtained showing partial recovery of the right phrenic palsy. Figure 1 Chest X-ray before (A) and just after (B) interscalene plexus brachial block. Before surgery, X-ray showed an elevation of left diaphragm owing to preoperative thoracic trauma. Just after surgery, there was a bilateral elevation of diaphragms showing a bilateral diaphragm dysfunction. 
Discussion
Transient symptomatic ipsilateral phrenic paralysis after interscalene brachial plexus block leading to immediate acute respiratory failure in the operative room has been reported in several case reports. 2e4 One case was reported in an obese male, 3 one in a 60 year-old diabetic patient, 4 and one was described in a 55 year-old male severely undernourished with a lung cancer. 2 Actually, after interscalene plexus brachial block, there is a systematic transient diaphragmatic hemiparesis because of the constant diffusion of local anaesthesia to the cervical plexus (C4). Phrenic paralysis usually reaches its maximum 15 min after block and persists for 3e5 h. This paresis is accompanied with a 25% reduction of vital capacity. 5 Healthy subjects compensate by increasing their respiratory rate, gain support from accessory respiratory muscles and then remain asymptomatic; this explaining that phrenic paralysis is rarely described as a complication in more healthy patients contrary to patients with underlying diseases such as diabetes, obesity or malnourishment. The local mechanisms for a transient phrenic lesion can be direct phrenic nerve lesion caused by the misplacement of an anaesthetic needle, a local toxic reaction to the anaesthetic product, or a nerve compression by a local haematoma. These complications seem to be rare if a nerve stimulator device is used for procedure.
A persistent phrenic lesion (more than 6 months) which is extremely rare could be due to a chronic neuropathy induced by the initial phrenic nerve injury. Pre-existing diseases such as diabetes constitute a co-factor for neuropathy development. In our case, previous thoracic trauma with an elevation of the left diaphragm and obesity should have alerted anaesthesiologists and probably would have led choosing a different anaesthetic technique.
In conclusion, careful evaluation of diaphragmatic function and co-morbidities before interscalene plexus brachial block seem crucial to avoid persistent phrenic palsy. Figure 2 Evolution of forced vital capacity (FCV) by time. After interscalene block, there was a severe impairment of diaphragmatic function with a vital capacity decreased until 35% of predictive values. By time, during the two first years, there was a progressive partial recovery until 60% of vital capacity predicted value. Five years after surgery, there was a persistent chronic diaphragm dysfunction.
